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(54) STARTER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To assure the detection of 
a relay failure in a starter circuit and to secure the 
safety of a vehicle in case of a relay failure. 
SOLUTION: This starter circuit comprises a first relay 
54 positioned in parallel to a starter switch 51 
interposed between a battery and a starter motor 31; a 
second relay 55 positioned in series with the first relay 
54; a current detection means 56 connected between 
two relays 54 and 55 for detecting an operating control 
signal and current-carrying state to the relays 54 and 
55; and a failure determination means 57 for determining 
a failure of the first relay 54 and that of the second 
relay 55 based on the information from the current- 
carrying state detection means 56. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]The 1st relay formed in parallel to a starting switch infixed between a battery and a 
starter motor, being connected between the 2nd relay connected to this 1st relay in series, and 
this 1st relay and this 2nd relay — this — with an energization condition detection means to 
detect an operation control signal and an energization condition to the 1st and this 2nd relay. A 
starter circuit offering a failure determination means which judges failure of this 1st relay and 
this 2nd relay based on information from this energization condition detection means. 
[Claim 2]this starter motor — this, in making it operate with the 1st and this 2nd relay, The 
starter circuit according to claim 1 constituting so that it may turn OFF this 2nd relay after 
turning OFF this 1st relay in carrying out this 1st relay to one after carrying out this 2nd relay to 
one, and stopping an operation of this starter motor after that. 

[Claim 3]While this 2nd relay is connected between this 1st relay and this starter motor, this — 
the starter circuit according to claim 1 or 2 which judging with this 1st relay carrying out 
adherence failure by this failure determination means if voltage is detected by this energization 
condition detection means in the state where an ON signal to the 1st and this 2nd relay is not 
outputted. 



[Translation done.] 



http://www4.ipdl. inpitgo.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.... 2008/09/02 



JP,2001-173545,A [DETAILED DESCRIPTION! 



1/8 'S— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is used for the idle stop vehicle and hybrid vehicle which 
are made to stop an engine automatically or are started automatically, and relates to a suitable 
starter circuit. 
[0002] 

[Description of the Prior Art]The hybrid vehicle which makes an engine stop automatically during 
the idling of a car (auto-stop), makes an engine stop automatically conventionally at the time of 
the idle stop vehicle and low loading which control fuel consumption and raise fuel consumption, 
and performs a motor run is developed and proposed. 

[0003]Among these, in an idle stop vehicle, generally the stop intention and start intention of a 
driver are judged based on clutch operation information, shift operation information, accelerator 
operation information, vehicle speed information, etc., and engine automatic stay and automatic 
start up (auto start) are performed. 
[0004] 

[Problem(s) to be Solved by the Invention]By the way, in such an idle stop vehicle and a hybrid 
vehicle, in order to perform automatic stay and automatic start up in addition to the starting 
switch used at the time of the starting operation of a driver, starter relay is needed. Drawing 3 is 
a mimetic diagram showing the starter circuit thought out in the original idea process of this 
invention, and explains such a starter circuit below. The common starting switch 51 is infixed 
between the battery and the starter motor (or it is only called a starter) 31. This starting switch 
51 is a switch turned on and off by ignition key operation of a driver, if an ignition key serves as 
an engine start position, this starting switch 51 will close, electric power will be supplied to the 
starter 31 from a battery, and the starter 31 will operate. 

[0005]Between the battery and the starter 31, the circuit 52 for automatic start up by which 
multiple connection was carried out to the starting switch 51 is formed so that it may illustrate. 
This circuit 52 for automatic start up has offered the control relay 53 and the starter relay 54, 
and is mainly used at the time of engine automatic start up. Here, the control relay 53 is 
constituted so that it may become switch one in operation of an engine and from the controller 
(ECU) 1 at the time of the output of a control signal (ON signal), and it explains the control relay 
53 hereafter as what is always an ON state. 

[0006]If an ON signal is outputted from ECU1, the starter relay 54 is constituted so that it may 
become switch one and may be in an energization condition. If the output of an ON signal 
disappears from ECU1, the starter relay 54 will also become off and will be in a non-energization 
condition. Sometimes, the starter relay 54 is usually constituted as a normally open type switch 
which becomes off (when an ON signal is not outputted from ECU1). 

[0007]Therefore, if an ON signal is outputted to the starter relay 54, electric power will be 
supplied to the starter 31 in the course shown by a figure Nakaya seal, and the starter 31 will 
operate. If an ON signal is no longer outputted to the starter relay 54 from ECU1, the starter 
relay 54 will become off and the electric power supply to the starter 31 will be cut off. And under 
the state which the engine has stopped automatically by applying such a starter circuit to an idle 
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stop vehicle (auto-stop), If make starter relay 54 one and an engine is made to restart, when a 
predetermined engine automatic starting condition is satisfied, and engine start up is completed 
after that, the starter relay 54 will be switched to OFF and the operation of the starter 31 will be 
stopped. 

[0008] However, in the starter circuit constituted in this way, since sparks arise in the contacting 
part of a switch at the time of turning on and off of the starter relay 54, there is a possibility 
that the switch of the starter relay 54 may adhere by an ON state by the same principle as arc 
welding. When the starter relay 54 adheres by an ON state (energization condition) in this way, 
the technical problem that the starter motor 31 will continue operating occurs. 
[0009]The purpose of this invention is as follows. 

It was originated in view of such a technical problem, and detect failure of the relay of a starter 
circuit certainly. 

Even if a relay breaks down, provide the starter circuit which enabled it to control the operation 
of a starter certainly. 

[0010] 

[Means for Solving the Problem]In a starter circuit of this invention according to claim 1, while 
forming the 1st relay in parallel to a starting switch in which it was infixed between a battery and 
a starter motor, the 2nd relay is connected to the 1st relay in series. Thereby, even if one of 
relays carry out adherence failure among the 1st relay and the 2nd relay, an operation and an 
operation stop of a starter motor are controllable by controlling an operation of a relay of 
another side. By a failure determination means, failure of the 1st relay and the 2nd relay can be 
judged between the 1st relay and the 2nd relay based on information from an energization 
condition detection means by connecting an energization condition detection means to detect an 
operation control signal and an energization condition to the 1st and 2nd relays. 
[001 1]In a starter circuit of this invention according to claim 2. While carrying out the 1st relay 
to one after carrying out the 2nd relay to one in operating a starter motor using the 1st and 2nd 
relays, in stopping an operation of a starter motor after that, after turning OFF the 1st relay, it 
turns OFF the 2nd relay. And even if sparks arise with turning on and off of a relay at the time of 
an operation of a starter motor, and an operation stop by controlling turning on and off of each 
relay in this way, a relay which sparks produce can be considered as the 1st relay. Therefore, 
even if adherence failure of the 2nd relay should be avoided certainly and the 1st relay should 
carry out adherence failure, an operating state of a starter motor is controllable by the 2nd relay. 

[0012]In a starter circuit of this invention according to claim 3, if voltage is detected by an 
energization condition detection means in spite of not outputting an ON signal to the 1st and. 2nd 
relays, it will be judged with the 1st relay carrying out adherence failure by a failure 
determination means. That is, when an ON signal to the 1st and 2nd relays is not outputted, if 
each relay is an all seems well, each relay will be in a non-energization condition, and voltage will 
not be detected. On the other hand, if voltage is detected, it is shown that the 1st relay by the 
side of a battery to which an energization condition detection means was connected is an ON 
state. Therefore, it judges with the 1st relay carrying out adherence failure in this case. It is 
preferred to emit warning by sound or an alarm lamp to a driver at a driver in this case. 
[0013] 

[Embodiment of the Invention]When a drawing explains the starter circuit concerning one 
embodiment of this invention hereafter, this embodiment, Applying the starter circuit of this 
invention to an idle stop vehicle, the typical block diagram in which drawing 1 shows functionally 
the control system of the vehicles with which this invention is applied, and drawing 2 are the 
typical circuit diagrams showing the important section composition. 

[0014]As the starter circuit concerning this embodiment is applied to an idle stop vehicle which 
makes an engine stop automatically at the time of engine (internal-combustion engine) idle 
operation, or starts an engine automatically after that and it is shown in drawing 1 , The engine 
automatic stop means 2 and the engine restarting means 3 are offered on the engine control 
means (ECU) 1. 
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[0015]The engine restarting means 3 has offered the restarting means 3a, the compulsive 
restarting means 3b, and the compulsive restart inhibiting means 3c at the time of usual. At the 
time of usual [ these ], to the restarting means 3a, the compulsive restarting means 3b, and the 
compulsive restart inhibiting means 3c. In the bottom of the state where restart condition (or 
start-up basal condition), compulsive restart condition (or compulsive start condition), and a 
compulsive restart inhibition condition (or restart inhibition condition) are set up at the time of 
usual, respectively, and this compulsive restart inhibition condition is not satisfied, If restart 
condition is satisfied at the time of usual or compulsive restart condition is satisfied, an engine 
will restart. 

[0016]For this reason, the speed sensor (speed detecting means) 10 which detects the vehicle 
speed V of vehicles to ECU1, The accelerator sensor 1 1 which detects treading in of an 
accelerator pedal, and the neutral switch (neutral detecting means) 12 which will detect this if a 
gearbox serves as a neutral (neutrality), The clutch switch (clutch operation state detecting 
means) 13 which detects treading in of a clutch pedal, The engine rotation speed sensor 
(rotational speed detection means) 14 which detects the engine speed Ne, The water 
temperature sensor 15 which detects the temperature Tw of cooling water, and air-conditioner 
ECU16 which control the operating state of the compressor of an air-conditioner, The light 
switch 17 which detects lighting of the light of vehicles, and the current sensor 18 which detects 
the electric load of vehicles, The temperature sensor 19a which detects outdoor-air- 
temperature Ta, and the intake air temperature sensor 19b which detects the intake-air 
temperature Tin, detection c Catalyst temperature Tc The catalyst temperature sensor 19c to 
carry out and the fuel pressure sensor 20 which detects the injection pressure Pf of fuel, The 
negative pressure sensor 21 which detects the master back negative pressure of brake 
equipment, the ignition key sensor 22 which detects the position of an ignition key, and the main 
switch 23 which turns the whole idol stop function on and off are connected. 
[0017]The main switch 23 is an on-off switch formed, for example in the instrument panel, and 
the whole function of an idol stop can be canceled now because a driver switches manually after 
ignition Keown at OFF. And in the engine automatic stop means 2 and the engine restarting 
means 3 of ECU1. Based on the information from each above-mentioned sensors 10-23, an 
engine shutdown control signal and an engine restart signal are set up, and it outputs to the 
ignition coil 30 or the starter motor (or it is also only called a starter) 31. 

[0018]Next, engine automatic stay (auto start) and the basic logic of automatic start up (auto 
start) are explained. First, in ECU1, if an ignition key serves as one, the main switch 23 will 
certainly be set as one once, and the idling stop standby state which can perform engine 
automatic stay and automatic restart is set up.This idling stop standby state is the most 
fundamental conditions at the time of performing automatic stay and automatic start up, and it is 
the requisite that each automatic stopping conditions and automatic start conditions of the 
engine explained below are an idling stop standby state. 

(1) Although various conditions which are mentioned later are set to the engine automatic stop 
condition engine automatic stop means 2, If it can divide roughly into two, an automatic-stay 
basal condition and automatic-stay terms of the license, and both these automatic-stays basal 
condition and automatic-stay terms of the license are satisfied especially in this embodiment, An 
engine shutdown signal is emitted to the ignition coil 30, and it is made to suspend an engine by 
the engine automatic stop means 2. 

[0019]Among these, an automatic-stay basal condition judges the vehicle interdiction intention 
of a driver, and is following (1). - (4) If all conditions are satisfied, it will be judged with the 
automatic-stay basal condition having been satisfied. 

(1) There is no vehicle speed (vehicle speed of V= 0 km/h). 

(2) A shift position is a neutral (3). A clutch is full connection (the leg is detached). 

(4) It is provided in order to judge whether the state of vehicles is in the state which spoils 
neither the amenity nor safety, and an idling condition and automatic-stay terms of the license 
are following (1). - (9) When materialized altogether, it is judged with automatic-stay terms of the 
license having been satisfied. 

The last after-restart predetermined time (10 sec) progress : (1) For sense-of-incongruity 
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exclusion of a driver. The completion of a warm-up (water temperature Tw>= predetermined 
value T^ : (2) For quick startability reservation. (3) Air-conditioner compressor un-operating. : it 

is (4) because of air conditioning functional reservation. Headlight-off :. [ For illumination 
reservation ] (5) Below an electric load predetermined value : it is (6) because of battery 
protection. Beyond a master back negative pressure predetermined value (differential pressure 
>= predetermined value with atmospheric pressure) :. [ For brake-force reservation ] Below a 
water temperature predetermined value or below intake-air-temperature predetermined : Avoid 
autohesion fire and (7) For quick startability reservation. (8) beyond catalyst temperature 
predetermined value (catalyst temperature Tc>= predetermined value Tc.,): — an activation 

reservation of a catalyst sake — (9) the time of below an outdoor-air-temperature 
predetermined value — a heater — non operating state:, since it is air conditioning functional 
reservation. It is an automatic-stay basal condition (1) as mentioned above. - (4) It is 
materialized altogether, it adds to this and they are automatic-stay terms of the license (1). - (9) 
Only when all are materialized, an engine operation stop signal is outputted to the fuel injection 
control means 30, and an engine is made to stop automatically in ECU1. 
[0020](2) If engine restart condition, next the engine restart condition of this invention are 
explained, as mentioned above, the engine restarting means 3 has offered the restarting means 
3a, the compulsive restarting means 3b, and the compulsive restart inhibiting means 3c at the 
time of usual. First, when the restarting means 3a is explained at the time of usual [ of these ], 
at the time of usual to the restarting means 3a. Following (1) as conditions which judges the 
vehicle departing intention of a driver (2) Conditions are set up, and if both these two conditions 
are satisfied, it will judge with restart condition having been satisfied at the time of usual. 

(1) A shift position be neutral. 

(2) a clutch — ** — having broken in a fixed quantity (clutch switch off). 

[0021]Above (1) It is an absolute precondition at the time of engine restart, and when securing 
the safety of vehicles, they are required minimum conditions. Next, when the compulsive 
restarting means 3b is explained, it is (1) of the following [ restarting means / 3b / this / 
compulsive ]. The conditions of - (10) are set up. Even if the compulsive restarting means 3b is a 
case where the start intention of a driver is not judged by the restarting means 3a at the time of 
usual [ above-mentioned ], here, In order to secure the safety and the amenity of vehicles, make 
an engine restart compulsorily, and it makes for a shift position to be neutral into a precondition, 
(1) of the following - (9) When at least one of conditions is materialized, it judges with the 
compulsive start condition having been satisfied, and an engine is made to restart. 
(1) vehicle speed generating: — a brake-force reservation sake — (2) water temperature — 
below predetermined value (water temperature Tw<=T 2 and T 2 <T.,):, since it is quick startability 

reservation. (3) Since it is :(when room temperature needs to rise and it is necessary to operate 
air-conditioner compressor) air conditioning functional reservation which needed to carry out the 
air-conditioner compressor operation. Head Right On : (4) For illumination reservation. (5) 
Beyond an electric load predetermined value (moment maximum consumed-electric-current 
value I>= predetermined value I.,x5sec or battery addition consumed-electric-current value 

sigmal>= predetermined value) : battery protection (6) Below a master back negative pressure 
predetermined value (differential pressure <= predetermined value with atmospheric pressure) :. 
[ For brake-force reservation ] (7) water temperature — beyond a predetermined value or an 
intake-air temperature — beyond predetermined value (water temperature Tw>= predetermined 
value T 3 , intake-air temperature Tin>= predetermined value):, since it is startability reservation. 

(8) below catalyst temperature predetermined (catalyst temperature Tc<= predetermined value 
Tcj): — a catalytic activation temperature reservation sake — (9) outdoor air temperature — 

below a predetermined value — heater operation: — an air conditioning functional reservation 
sake — (10) fuel pressure — below predetermined value:, since it is quick startability reservation 
next. Explanation of the compulsive restart inhibiting means 3c provides the conditions (restart 
inhibition condition) which forbid the following engine restarts in this compulsive restart inhibiting 
means 3c. 
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Less than the predetermined time after an engine shutdown : (1) When the reason for having 
established the restart inhibition condition of ****** of the starter 31 is explained briefly, at the 
time just before [ of an engine ] a stop. Without exceeding a top dead center, when the piston of 
a certain cylinder comes just before a top dead center, If a crankshaft may be reversed, an 
engine may stop only few angles and the pinion gear of a starter is meshed to a flywheel at the 
time of the inversion of such a crankshaft, it is possible that the gear tooth of a pinion gear is 
missing. So, in this device, even if other engine restart condition is satisfied after an engine 
stops until it carries out specified time elapse, priority is given over this and an engine restart is 
forbidden. 

[0022]And in the bottom of the state where the restart inhibition condition is not satisfied as 
mentioned above (namely, after the predetermined time after an engine shutdown passing), It is 
restart condition (1) at the time of usual. (2) A clutch is [ in / both are materialized or / a 
neutral state ] compulsive restart condition (1). If at least one of the - (10) is materialized, an 
engine will restart. 

(3) Explanation of a fail safe mechanism, next the important section of this invention forms the 
relay circuit 32 for operating the starter 31 between ECU1 and the starter 31, as shown in 
drawing 1 . 

[0023]Here, if this relay circuit 32 is explained using drawing 2 , the automatic start-up circuit 52 
connected in parallel with the common starting switch 51 for starting an engine by operation of a 
driver and this starting switch 51 is established in this relay circuit 32. If the starting switch 51 is 
infixed between the battery and the starter 31 which are not illustrated and an ignition key 
serves as an engine start position with the ignition key sensor 22, A switch closes, the electric 
power from a battery is supplied to the starter 31, and the starter 31 is operated. 
[0024]It is infixed between the battery and the starter 31 which do not illustrate the circuit 52 
for automatic start up, either, and the control relay 53, the starter relay (the 1st relay) 54, and 
the fail safe relay (the 2nd relay) 55 are mainly offered. The fail safe relay 55 is formed between 
the starter relay 54 and the starter motor 31, and is connected in series to the fail safe relay 55. 
The starter relay 54 and the fail safe relay 55 are constituted as a normally open type switch. 
The control relay 53 is a relay which serves as one fundamentally during operation of an engine, 
and is hereafter explained about the control relay 53 as what is always a switch ON state. 
[0025]In ECU1, the starter relay 54 and the fail safe relay 55 are received, It is constituted so 
that an ON signal can be outputted independently, respectively, and if an ON signal is outputted 
from ECU1 to the starter relay 54 and the fail safe relay 55, it is constituted so that each relays 
54 and 55 may serve as switch one, respectively and may be in an energization condition. 
[0026]And if both the starter relay 54 and the fail safe relay 55 will be in an ON state, electric 
power will be supplied to the starter 31 from a battery, and the starter 31 will operate. If an ON 
signal is no longer outputted to the starter relay 54 or the fail safe relay 55 from ECU1, the 
electric power supply to the starter 31 will be cut off, and the operation of the starter 31 will 
stop. 

[0027]Thus, by putting side by side the circuit 52 for automatic start up to the starting switch 
51, When engine restart condition (automatic start condition) is satisfied under the state which 
the engine has stopped automatically, If an engine can be made to restart by making one the 
starter relay 54 and fail safe relay 55 and engine start up is completed after that, the operation 
of the starter 31 can be stopped by switching each relays 54 and 55 to OFF. 
[0028]By the way, when only the starter relay 54 was formed as the column of Object of the 
Invention also described (refer to drawing 3 ), sparks arose in the contacting part of the switch at 
the time of turning on and off of this starter relay 54, and there was a possibility that the starter 
relay 54 might adhere by an ON state. After the starter relay 54 adhered by the ON state 
(energization condition) in this way, the technical problem that there was no means for the 
starter motor 31 to continue operating and to stop the starter motor 31 occurred. 
[0029]So, in the starter circuit of this invention, even if one of relays carry out adherence failure 
of the fail safe relay 55 by connecting in series to the starter relay 54 as mentioned above, the 
operation of the starter motor 31 can be controlled by the relay of another side. By what a time 
lag (delay) is set up for mention later at the time of turning on and off of each relays 54 and 55. 
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Even if the starter relay 54 causes adherence failure, adherence failure of the fail safe relay 55 
is prevented certainly, and an operation and operation stop of the starter motor 31 are 
performed by this fail safe relay 55. That is, at the time of engine restart, by ECU1, an ON signal 
is first outputted to the fail safe relay 55, and an ON signal is outputted to the starter relay 54 
after predetermined time (for example, 30msec) progress after that. At the time of the operation 
stop of the starter 31, contrary to ****, after turning OFF starter relay 54 first, fail safe relay 55 
is turned OFF after predetermined time (for example, 30msec) progress. 

[0030]And establish a time lag in this way at the time of turning on and off of two relays 54 and 
55, and at the time of start up of the starter 31. While the one [ the starter relay 54 ] after the 
fail safe relay 55, By turning OFF starter relay 54 ahead of the fail safe relay 55 at the time of a 
stop of the starter 31, Even if sparks arise at the time of the operation of the starter motor 31, 
and an operation stop, sparks will always arise in the starter relay 54 side, and generating of 
sparks will be certainly prevented in the fail safe relay 55. 

[0031 ]By this, even if it adhered owing to sparks and the starter relay 54 adheres by an ON 
state, In the fail safe relay 55, the adherence failure resulting from sparks is prevented, the 
operation of the starter motor 31 can be controlled by controlling the operation of the fail safe 
relay 55, and the starter 31 is prevented from continuing operating forever. Since the voltage 
which acts is low, adherence failure does not produce the control relay 53. 
[0032]By the way, when an operation and operation stop of the starter motor 31 are controlled 
only by turning on and off of the fail safe relay 55 at the time of adherence failure of such 
starter relay 54, by the same cause as adherence failure of the starter relay 54. It is possible 
that the fail safe relay 55 also adheres by an ON state soon. When even the fail safe relay 55 
adheres by an ON state in this way, it becomes impossible and to stop the starter motor 31. 
[0033] For this reason, as shown in drawing 1 and drawing 2 , an energization condition detection 
means (relay failure detection port) 56 to detect the output state and energization condition of a 
control signal (ON signal) to each relays 54 and 55, and the failure determination means 57 which 
judges failure of each relays 54 and 55 are formed in ECU1. And when failure of one of the relays 
54 and 55 is judged by the failure determination means 57, it warns by the sound, display, etc. 
and repair is urged to a driver. 

[0034]It is connected between the above-mentioned starter relay 54 and the fail safe relay 55, 
and this relay failure detection port 56 detects the output state and energization condition of an 
operation control signal (ON signal) to the starter relay 54 and the fail safe relay 55. And in the 
failure determination means 57, failure of each relays 54 and 55 is detected based on the 
detection information from the above-mentioned relay failure detection port 56. 
[0035]Here, although there is OFF failure which adheres with an OFF state besides the one 
failure (adherence failure) which adheres as failure of each relays 54 and 55 with an ON state 
which was mentioned above, in the failure determination means 57, it can judge which relay 
caused which failure. First, the failure determination of the starter relay 54 is explained. 

(1) Although ECU1 is not outputting the ON signal to the starter relay 54, if voltage is built over 
the relay failure detection port 56, it will mean that current had flowed in the course of** in 
drawing 1 , and will be judged with the starter relay 54 carrying out one failure by the failure 
determination means 57 in this case. 

(2) If voltage is not built over the relay failure detection port 56 contrary to this when ECU1 is 
outputting the ON signal to the starter relay 54, it is judged with the starter relay 54 carrying out 
OFF failure. 

[0036]Next, the failure determination of the fail safe relay 55 is explained. 

(1) If voltage takes for the relay failure detection port 56 at the time of one of the starting 
switch 51 (an ON signal is not outputted to the fail safe relay 55 from ECU1 at this time), It 
means that current had flowed in the course of ** in a figure, and is judged with the fail safe 
relay 55 carrying out one failure by the failure determination means 57 in this case. 

(2) ECU1 outputs an ON signal to the fail safe relay 55, and voltage is built over the relay failure 
detection port 56, and even if it carries out predetermined time (for example, 1 sec) progress, If 
there is no cranking (operation of a starter), it will be judged with the fail safe relay 55 carrying 
out OFF failure by the failure determination means 57. 
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[0037]And when judged with either one of the starter relay 54 and the fail safe relay 55 being out 
of order, the failure lamp etc. which were formed, for example in the instrument panel are made 
to turn on, and cautions are urged to a driver. When failure of each relays 54 and 55 is judged, 
within ECU1, the failure information which relay broke down in what kind of state is memorized, 
and failure information can be provided at the time of repair of vehicles. 
[0038]To the idle stop vehicle to which this invention is applied. Besides the failure 
determination of each relays 54 and 55 which were mentioned above, for example during an 
engine automatic stop, When a driver tries to shift from a neutral, without stepping on a clutch, 
various fail safe functions — emit a warning sound, urge cautions to a driver, and an engine 
restart is forbidden after a shift is actually performed — are provided. 

[0039]The starter circuit concerning one embodiment of this invention, Since it was constituted 
as mentioned above, when this starter circuit is applied to an idle stop vehicle, if engine 
automatic stop conditions are satisfied during operation of an engine, and both an automatic- 
stay basal condition and automatic-stay terms of the license are satisfied namely,, an engine will 
stop automatically by the engine automatic stop means 2 formed in ECU1. and if engine engine 
restart condition is satisfied after that, and compulsive restart condition is satisfied namely, — in 
the bottom of the state where the compulsive restart inhibition condition is not satisfied — 
usually — the time — restart condition — being materialized — or — or, an engine will restart 
by the engine restarting means 3. 

[0040]And at the time of such engine restart, the starter relay 54 and the fail safe relay 55 of 
the automatic start-up circuit 52 provided in the relay circuit 32 are operated, the electric power 
of a battery is supplied to the starter motor 31, and the starter motor 31 is operated. The inside 
of the starter relay 54 and the fail safe relay 55 which were connected in series by ECU1 at this 
time, Ahead of the starter relay 54, an ON signal is outputted to the fail safe relay 55 of the 
downstream (starter motor 31 side), and the fail safe relay 55 is changed into an one (close) 
state. And after predetermined time (for example, 30msec) progress, an ON signal is outputted to 
the starter relay 54 of the upstream (battery side), and starter relay 54 is made into an ON 
state. 

[0041 ]And in this way, by establishing a time lag, at the time of engine restart (at the time of a 
starter operation start), sparks are prevented from arising in the fail safe relay 55, and sparks 
arise only in the starter relay 54 side at the time of the ON operation of two relays 54 and 55. 
On the other hand, if an engine restart is completed, the starter relay 54 and the fail safe relay 
55 will be opened, the electric power supply from a battery to the starter motor 31 will be cut 
off, and the starter motor 31 will be stopped. 

[0042]In this case, contrary to ****, by ECU1, the output of the ON signal over the starter relay 
54 is turned OFF first, and the starter relay 54 is changed into an OFF (open) state. And after 
predetermined time (for example, 30msec) progress, the output of the ON signal over the fail 
safe relay 55 is turned OFF, and the fail safe relay 55 is changed into an OFF (open) state. By 
this, also at the time of the completion of engine restart (at the time of a starter operation stop), 
sparks will be too prevented from arising in the fail safe relay 55, and sparks will arise only in the 
starter relay 54 side. 

[0043]Therefore, by operating two relays 54 and 55 as mentioned above, Even if the relay (in this 
case, starter relay 54) which is one side produces adherence failure by sparks between two 
relays 54 and 55, there will be an advantage which can prevent adherence failure certainly to the 
relay (fail safe relay 55) of another side. Even if the starter relay 54 carries out adherence 
failure, there is an advantage that an operation and operation stop of the starter motor 31 can 
be controlled, and a fail safe function can be improved certainly, by switching turning on and off 
of the fail safe relay 55. 

[0044]While connecting between the relay failure detection port 56 and two relays 54 and 55, 
failure of the relays 54 and 55 is detectable by comparing the ON signal output state and 
energization condition (voltage) to each relays 54 and 55 from ECU1 in the relay failure 
detection port 56. That is, although ECU1 is not outputting the ON signal to the starter relay 54, 
if voltage is built over the relay failure detection port 56, it will mean that current had flowed in 
the course of** in drawing 1 , and will be judged with the starter relay 54 carrying out one failure 
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in this case. If ECU1 is outputting the ON signal to the starter relay 54 and voltage is not built 
over the relay failure detection port 56, it is judged with the starter relay 54 carrying out OFF 
failure. 

[0045]If voltage takes for the relay failure detection port 56 at the time of one of the starting 
switch 51, it will mean that current had flowed in the course of ** in a figure, and will be judged 
with the fail safe relay 55 carrying out one failure. If ECU1 outputs an ON signal to the fail safe 
relay 55, and voltage is built over the relay failure detection port 56, and there is no cranking 
even if it carries out predetermined time (for example, 1 sec) progress, it will be judged with the 
fail safe relay 55 carrying out OFF failure. 

[0046]Thus, according to the starter circuit of this invention, there is [ which relay broke down in 
what kind of state, and ] an advantage which can be judged certainly, and there is an advantage 
which can fix promptly. Change various in the range which is not limited to an above-mentioned 
embodiment and does not deviate from the meaning of this invention is possible for the starter 
circuit of this invention. For example, it may be made to control the operation of a relay so that 
sparks always occur in the fail safe relay [ not the starter relay 54 but ] 55 side. In this case, 
although a possibility that the fail safe relay 55 will carry out one adherence previously becomes 
high, one adherence of the starter relay 54 is certainly avoidable, and even if the fail safe relay 
55 adheres, the operation of the starter motor 31 can be controlled by the starter relay 54 side. 
[0047]Although the above-mentioned embodiment explained the case where this invention was 
applied to an idle stop vehicle, it may apply to the vehicles provided with the circuit for 
automatic start up which starts an engine automatically, for example, the hybrid vehicle using a 
starter. 
[0048] 

[Effect of the InventionjAs explained in full detail above, according to the starter circuit of this 
invention according to claim 1, even if one of relays carry out adherence failure among the 1st 
relay and the 2nd relay, there is an advantage which can control an operation and operation stop 
of a starter motor by controlling the operation of a relay of another side certainly. 
[0049]By detecting the operation control signal and energization condition to the 1st and 2nd 
relays, and comparing these information, there is [ which relay broke down in what kind of state, 
and ] an advantage which can be judged certainly, and there is an advantage which can fix 
promptly. According to the starter circuit of this invention according to claim 2, even if the 1st 
relay by the side of a battery produces adherence failure by sparks, since sparks do not occur in 
the 2nd relay, there will be an advantage which can prevent adherence failure of the 2nd relay 
certainly in it. And even if the 1st relay carries out adherence failure, there is an advantage 
which can control an operation and operation stop of a starter motor certainly by controlling the 
operation of the 2nd relay. 

[0050]According to the starter circuit of this invention according to claim 3, in addition to 
above-mentioned claim 1 or the advantage of 2, there is an advantage that adherence failure of 
the 1st relay is certainly detectable with easy composition. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a typical block diagram showing functionally the control system of the vehicles 
with which the starter circuit concerning one embodiment of this invention is applied. 
[Drawing 2l lt is a typical circuit diagram showing the important section composition of the 
starter circuit concerning one embodiment of this invention. 

[Drawing 3] It is a mimetic diagram showing the starter circuit thought out in the original idea 
process of this invention. 
[Description of Notations] 
1 ECU 

31 Starter motor 

32 Relay circuit 

51 Starting switch 

52 Automatic start-up circuit 

53 Control relay 

54 Starter relay (the 1 st relay) 

55 Fail safe relay (the 2nd relay) 

56 Relay failure detection port (energization condition detection means) 

57 Failure determination means 



[Translation done.] 
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^ — * y U— 5 4W7i'<yPt- 7!) I/-5 5 i©Pf5 
(dgf^ftT*^, ^^-?!)l/-5 4M7x^;Hr 
-7 5 5 5^0fHBlW#Pft-g- (^*^«#) ©!±17j*»C 

tfcP$flS¥S5 7Tf4, ±IBy U^lSfeREtfeffl^- b 5 6 
*»e>OtfeaHf«{cS<5v^, #!)W5 4, 5 5©i&l^ 

[0 0 3 5] r.^T\ #y 5 4, 55©&P$i:LT 

(e*sfew) fiwwcfc, t7ti©ji@tt5t7ft 
m&kZiK jfeBPW^#a5 7t?«:, ze>yis—»i*<D 

T, **-*y U'-5 4©iSH»*l£fcoV'»TR» , t5. 

(1) ECUl^^P U-5 4\^>^^iHtlL 
TV^v^fctHfcfe-f y U"-iSa*ttttl*- b 5 6 tc«± 
is*»d»Jitf , 1 1 !p©©8»-c«jK3&si*ftfcr. left 
<?, r©^{c(4iSfe»WS^5 7{c±!5^^-^y v 
-5 4#*Vttl»L"rv^5t ! W£Six*. 

(2) Sfc, rftt{4$fc, ECUl^^!)I/-5 

4£:tyffi^£ffi#LTV>5#£Jc:i3^T, y v— SfcRi 
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[ 0 0 3 6 ] 7x^;Pt-7!)W-5 5©ftgfj 

(l) *9—9*4*s?-z KDirvm (Z(Db%s ECU 
I to 7*4/^-7)) 1^-5 5}C(4^->"fH-8-^t±l7jS 
fifcvO f-, y N 5 6 lz.nj±ftfrib>h 

(4\ Hf©©fi»TMKt^itixfcr fclcfctK '©*§£ 

10 (2) ECUl)jS7i-1';Vt-7!)'l/-5 5l^VflT#* 
ffl^U lop l^-afePttjktH#- h 5 6 fc«BE#a»!&» 
5. aoffS^W (fclfctfl sec) ffi^LTt, ^7 

(**-^©^») #&tftu4\ isfcw^j^a 

5 7(r4 9 7i^;Vt-7U 5 5^^-^ScPiLTV^ 

[0 0 3 7] LT, y 5 -iXtf:?:^^ 

t-7 5 U-5 5©{iJild»-*-Ct>lSfel»LTV^i!W3e 
£ftfc*-£-(£l4, Wili-Y WW* ^ W^A-tC^tf 

20 Srffi-f-4 5fC&oTV^ 0 ^y U-5 4, 5 5© 

ft*# J RIJ£$*ifc»#i;:»i» Ecuirt-eti, ^©yw 

T^5„ 

[0 0 3 8] ft**, S*l5T>T K/V^ h s' 

7°#i^(Ci4, ±JELfc45^#y 1^-5 4, 5 5©W 

l tcm&\umm% lt k 7 ■< * kex l tz 

[0039] #»w©-Hfl0Bttfca»a»5**-*iHii& 
(4, ±»©4 5tc:*^^^-rv^5©-e, ^©^^-^0 

, ECU l\Z.WLtthfltc^l/WUmW)t^Wt2 

^a^^j**-r6^^i43Mijs^Ki^^^*i-5 

[0 0 4 0] LT, ^©i^^^^vS^iJ^' 

(4, y uh!»3 2rttKtf e>ftfcg»*&»iHis&5 2© 

— ^y I- — 5 4R-H7^4^±— 7 y l^— 5 5£Mt 
/^yfy ©«^jlr^^-^^— 9 3 1 M£t$a 
L, 7,9-9*- 93 l&tmZ&Zo '©it, EC 
50 Ulflt E^Ji'g^^tlfc^^-^y U-5 4X^7 
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W5 5©H« — 54J; 

■fe— ^y 5 5td^LT^yfi-*§-£tiJ;ftU y^fr 
t-7^-5 5^y (Bl) t*»-r3„ -t LT V FJr 

5&#KJ (#lxii3 0ms e c) ffil4tl^ ±mW 
[0 041] f Lt, 2o®yi/-54, 

5 5©^yi)f^K v ^rensriftrts r. i m «t t) . ^> 

4fiijtc(75^7E^4i:5„ -77, i>7y« 
S^t&^T-fst, u-5 4Rrfy*4/^ 

±—yy u— 5 s^mi^t, /^fy^^^-^- 

[0 0 4 2] ro^iCfi. ±3$t!i$(r N ECU IT? 

ft, £T**-*y i'- 5 4ic*fi-5^y^#wa7j* 

t7iaT, ^^-^^-54^7 (R) #^£1" 
5 D ^LT, Fjf/ER^ (09*.f*3 0msec) SBIffc 

7i^^t-7!) U— 5 5lr*t"t-?>^->ff-§-tDffi7J 
Sr^SCLT, 7n'/Vt-7!)l/-5 5^7 

4 fiij Sc cd/^c^* C 5 r b Kt£ 5 D 

[0 0 4 3] L/c/5>oT\ 2ocoyi/— 5 4, 5 5^1 

55©H> fcix. 77 coy u- (r c?-^ 

y W54) as^ci!JH*Sfel«Sr^i:fci:LTfc, 
flil7j7)yu— Oai-f/Hr-^y 1^-5 5) ic^j-LT 

-f/Hr-yy 5 5©*7t7l:|]iJii5ri(cJ; 
5, flfcHfc* 3 l of^BiXtffWiffJh* 

[0 0 44] £fc s y U-tfJWKW*- b56t2o© 
P$^t±J*- h 5 6T?ECU 1 #>P>#y 1^-5 4, 5 5 — 

TT\ yi— 5 4, 5 5<D1Mi:1Stti?tSZ.btf"?£So 
-ftat>hs ECUl^^-^iJ y— 5 4 {C^-^ffi-i-Sr 
W^L-CV^VMC'bHfcb-f y ^-ftPWftWsK-h 5 6 

LX^ZbWfeZtlZ. ECUl^^yi/ 

-5 4(c^-y-(f^-^t±i7jL-rv^T, loy 
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[0 0 4 5] S/c. 7*9 — 97*4 s/^5 1 (D^yB#iC s 

m&T°mM&MtitcZb\zt£io, y^4^±-y])y- 
5 5^^-y^tTV^5fcflJ^$tl5o Sfefc, ECU 
1^7x^;Vt-7!) V— 5 5^^-^f-tSrffiTJL, J. 
oy y~^m^tii^~ h 5 6 |c«ffi^d»*»9 , J.o3f^ 
Htm (iiii l sec) &jiLTTt>. Vyy*y>fftti 

io [0 0 4 6] *38S©^^— ^EIlSKiiix 

«\ if© y u-tfsiroj: 5 fc^iTSfclf Lfc^Srfllilc 

9~9 y U~ 5 4fljT?iifr< 7x^/^-7 5 1/-5 5 

«Tfnrjcj«c^»*i-« j: 5 i-y y-v>>m*%mi-% 

20 ^y l^— 5 4©*yH#**llfclEHfrf 5i 

^{c^^-Y/v-fe-T'y 1^-5 5#H*L-rt>^^— ^ y 

^- 5 3 1 ©^ftfcfM-f Si t 

[0 0 4 7] Sfc s ±^©HJ|^T'{i, T^T K/W^ h 

yy°jfLffiK*%w&&% Ltcm^mm ltchk ^yv 
yzswitemz^zmimmm&zmtitcJiLffi, m*. 

[0 0 4 8] 

30 [%w«if] ei±ffjfitfci5K % f**il ite*gw* 
S§K!<£>x*-*®j&(£j:*U2, Ml y ^-Rt>*^2 y y 
-(Doh, b*hhti*-jj<DV y-tmHttkJSLLXbs flfe 
Troy ^©fabtWUPi-S-^t?**^^-^*- 

[0049] 4fc, mi xt^ 2 y W-^OfWWfPfll 

mmicmfexz z>m&&h<9 , *^»a»fc#3ii*fT4 5 r. 

40 fc«S-e#5HJ^3b5 0 *fc, lf*il2fB«O*^0yl© 

asifiWLtfe, ^2 y y-omh&mw-tzzbiz 

[0 0 5 0] W*qi3|Eft«)*»ll©^^-^llI 

so ^fli^T'H^ic^ i y ^-cD@*OT$*^ffii-5 
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F^ — 2G036 AA14 BA12 BB07 CA06 
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